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The Hamilton Project seeks to advance America’s promise 
of opportunity, prosperity, and growth.
 
We believe that today’s increasingly competitive global economy 
demands public policy ideas commensurate with the challenges 
of the 21st Century. The Project’s economic strategy reflects a 
judgment that long-term prosperity is best achieved by fostering 
economic growth and broad participation in that growth, by 
enhancing individual economic security, and by embracing a role 
for effective government in making needed public investments.
 
Our strategy calls for combining public investment, a secure social 
safety net, and fiscal discipline. In that framework, the Project 
puts forward innovative proposals from leading economic thinkers 
— based on credible evidence and experience, not ideology or 
doctrine — to introduce new and effective policy options into the 
national debate.
 
The Project is named after Alexander Hamilton, the nation’s 
first Treasury Secretary, who laid the foundation for the modern 
American economy. Hamilton stood for sound fiscal policy, 
believed that broad-based opportunity for advancement would 
drive American economic growth, and recognized that “prudent 
aids and encouragements on the part of government” are 
necessary to enhance and guide market forces. The guiding 
principles of the Project remain consistent with these views.
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NOTE: This discussion paper is a proposal from the authors. As emphasized in The Hamilton Project’s 
original strategy paper, the Project was designed in part to provide a forum for leading thinkers across the 
nation to put forward innovative and potentially important economic policy ideas that share the Project’s 
broad goals of promoting economic growth, broad-based participation in growth, and economic security. 
The authors are invited to express their own ideas in discussion papers, whether or not the Project’s staff or 
advisory council agrees with the specific proposals. This discussion paper is offered in that spirit.
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Abstract
Education reform proposals are often based on high-profile or dramatic policy changes, many of which are expensive, politically 
controversial, or both.  In this paper, we argue that the debates over these “flashy” policies have obscured a potentially important 
direction for raising student performance—namely, reforms to the management or organization of schools. By making sure 
the “trains run on time” and focusing on the day-to-day decisions involved in managing the instructional process, school and 
district administrators may be able to substantially increase student learning at modest cost.
In this paper, we describe three organizational reforms that recent evidence suggests have the potential to increase K–12 student 
performance at modest costs: (1) Starting school later in the day for middle and high school students; (2) Shifting from a system 
with separate elementary and middle schools to one with schools that serve students in kindergarten through grade eight; (3) 
Managing teacher assignments with an eye toward maximizing student achievement (e.g. allowing teachers to gain experience by 
teaching the same grade level for multiple years or having teachers specializing in the subject where they appear most effective). 
We conservatively estimate that the ratio of benefits to costs is 9 to 1 for later school start times and 40 to 1 for middle school 
reform. A precise benefit-cost calculation is not feasible for the set of teacher assignment reforms we describe, but we argue that 
the cost of such proposals is likely to be quite small relative to the benefits for students. While we recognize that these specific 
reforms may not be appropriate or feasible for every district, we encourage school, district, and state education leaders to make 
the management, organization, and operation of schools a more prominent part of the conversation on how to raise student 
achievement.
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Chapter 1: Introduction
Education reform proposals tend to focus on systemic policy changes such as expanding charter schools, overhauling teacher tenure, or implementing more 
rigorous standards and accountability. Another stream 
of school reform focuses on curriculum and methods of 
instruction (e.g., the relative benefits of phonics versus whole 
language reading instruction). While these approaches may 
ultimately be effective, they also can be politically controversial, 
involve substantial resources, or have little research support.
School reformers and policy-makers have overlooked 
a potentially important direction for raising student 
performance—namely, reforms to the management or 
organization of schools. Although making sure the “trains 
run on time” may not be particularly sexy, emerging 
evidence suggests that some mundane reforms could produce 
substantial achievement gains at relatively low cost.
Recent work by Jason Grissom and Susanna Loeb (2009) 
on the Miami-Dade County School District, for example, 
emphasizes the importance of managerial success of a school 
principal. They find that a principal’s skill at organization 
management—which includes skills such as managing 
budgets and resources, hiring personnel, dealing with teacher 
concerns, managing noninstructional staff, maintaining 
campus facilities, ensuring a safe school environment, and 
so on—is more strongly associated with school performance 
gains than are any of the other skills they measure, including 
a principal’s ability to monitor and develop instructional 
practice within the school. Moreover, a principal’s organization 
and management skill is the only ability to be positively 
associated with teacher satisfaction and parent assessments of 
the school’s climate (Grissom and Loeb 2009).
In this paper, we describe three organizational reforms that 
recent evidence suggests have the potential to increase K–12 
student performance:
Adjust school start times for students in middle schools 
(Grades 6 to 8) and high schools (Grades 9 to 12). Early school 
start times reduce performance among disadvantaged students 
by an amount equivalent to having a highly ineffective teacher. 
In school districts with greater flexibility to adjust start times, 
starting school even an hour later can boost performance at 
low cost.
Address deleterious effects of school grade configurations. 
Adolescent students attending middle schools (Grades 6 to 
8) appear to underperform their peers in K–8 / 9–12 school 
configurations. Encouraging K–8 configurations or taking 
measures to address the difficult transition from elementary 
to middle school could boost achievement.
Manage teacher assignments with an eye toward maximizing 
student achievement. For example, recent evidence suggests 
substantial benefits from teachers remaining at the same 
grade level for multiple years. Similarly, a growing body 
of research documents that elementary teachers are often 
noticeably more effective in teaching one subject than another 
(e.g., more effective teaching math than reading, or vice versa), 
suggesting significant benefits of teacher specialization.
To the extent that the benefits outweigh the costs for a specific 
school system, these reforms represent “low-hanging fruit” 
that have the potential to increase student achievement at 
relatively low cost. In Table 1, we present estimates of cost-
benefit ratios for the organization reforms we present in this 
paper. We base our estimates of benefits on the best research 
evidence to date, and use cost estimates based on national data 
or specific cases of districts that have implemented the reforms. 
In each case, we have tried to provide conservative estimates, 
erring on the side of lower ratios of benefits to costs. However, 
our middle school reform estimate remains very high at 40 to 
1, and later school start times for older students have a ratio 
of 9 to 1. For better management of teaching assignments, we 
lack data on direct financial costs and therefore do not report 
a cost-benefit ratio. However, we argue in our paper that these 
costs are likely to be quite small relative to the benefits for 
students.
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School reformers and policy-makers have overlooked 
a potentially important direction for raising student 
performance – namely, reforms to the management  
or organization of schools.
TABLE 1 
Estimated Cost-Benefit Ratios for Organizational Reforms
 Organizational  Test Score Gains  Lifetime Earnings Cost per student  Benefit/Cost Ratio 
 Reform   Gains Per Student  
	Convert	K-5/6-8	to	K-8	 0.1	SD	 $10,000	 $50	to	$250	 40:1	to	200:1
	Middle/Upper	Grades			 0.175	SD	 $17,500	 $0	to	$1,950	 9:1	or	more	
	 Start	1	Hour	Later
	 	 	 	
	Managing	Teacher		 0.02	SD	 $2000	 $0	financial,		
	 Assignments	 	 	 but	other	costs	
	 	 	 	 hard	to	measure
Source:	Transportation	share	expenditures	taken	from	National	Center	for	Education	Statistics	(NCES;	2007–2008).	(Table	1	was	prepared	June	2010.)	Per	pupil	spending	data	are	taken	from	
NCES	(2010),	Table	190,	Columns	2	and	3,	for	the	2007–2008	school	year. 
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For schools with scheduling flexibility, starting class later can be an 
inexpensive way to boost achievement; even for schools where changes 
will be costly, we argue that investing the resources to alter busing 
schedules and accommodate later after-school activities can be a 
worthwhile investment.
Chapter 2: School Start Times
As any parent knows, it is very difficult to wake a sleeping teenager. Not only is it difficult to rouse them early in the morning, there is mounting evidence that 
it is also difficult to educate them early in the day. The earliest 
school start times are associated with annual reductions in 
student performance of roughly 0.1 standard deviations for 
disadvantaged students, equivalent to replacing an average 
teacher with a teacher at the sixteenth percentile in terms of 
effectiveness. Moving school start times later in the morning 
appears to improve sleep and ameliorate the biological barriers 
to learning. For schools with scheduling flexibility, starting class 
later can be an inexpensive way to boost achievement; even for 
schools where changes will be costly, we argue that investing 
the resources to alter busing schedules and accommodate later 
after-school activities can be a worthwhile investment.
School days start early in the morning. According to the 
National Household Education Survey (NCES 2001), roughly 
half of middle schools start at or before 8:00 a.m., and fewer 
than 25 percent start at 8:30 a.m. or later. High schools start 
even earlier. Wolfson and Carskadon (2005), surveying a 
random sample of public high schools, found that more than 
half of the schools reported start times earlier than 8:00 a.m. 
In 2005, two thirds of high schools in Kansas started at 8:00 
a.m. or earlier, and more than 99 percent started at 8:30 a.m. 
or earlier. In the school year 2010–2011, roughly 10 percent of 
high schools in New York City started at 7:30 a.m. or earlier 
and more than 80 percent started at 8:30 a.m. or earlier.
College classes start much later, on average. In Fall 2010, for 
example, fewer than 2 percent of undergraduate courses at 
the University of Michigan started at 8:00 a.m. or earlier, and 
roughly 85 percent of classes started at 9:30 a.m. or later. And 
while some adults start work early, many start considerably 
later than the average high school student. According to the 
Bureau of the Census (2009), for example, roughly 30 percent 
of adults leave their houses for work after 8:00 a.m.
There are several common explanations for early school start 
times. The first involves student transportation schedules. In 
an effort to minimize the costs associated with busing, many 
districts arrange school schedules and bus routes so that the 
same bus can be used to transport more than one group of 
children to school in the morning. Suppose, for example, 
that a district needs to transport one thousand students each 
morning and that a standard school bus holds one hundred 
students. With a single start time, the district would need ten 
buses, but if half of the schools start at 7:00 a.m. and half of 
the schools start at 8:00 a.m., the district could use five buses, 
each transporting two loads of children to schools. This is 
known as a tiered transportation system. Many districts even 
have three-tiered transportation systems, where the same 
bus is used to transport three different sets of students to 
schools that start at three different times. Districts can reduce 
transportation costs by as much as 30 percent by using this 
system (Fugenschuh 2009; Keller and Muller 1979).
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In practice, districts with tiered busing systems have earlier 
start times for secondary schools than for elementary schools. 
According to some school officials, this often stems from 
concerns about safety of having younger children either waiting 
outside for buses or walking to school in the early morning 
when it may still be dark for much of the school year. Another 
commonly cited reason for starting high schools early is that 
it allows students to work or participate in athletics or other 
extracurricular activities, or both, after school. Indeed, in a 
2001 survey, school administrators reported athletic practices 
and after-school activities as major barriers to moving school 
start and end times later in the day (Wolfson and Carskadon 
2005).
WHAT IS WRONG WITH STARTING SCHOOL SO 
EARLY?
The tendency for teenagers to sleep late has a clear biological 
basis. Circadian rhythms (also called sleep–wake cycles, 
or “internal clocks”) are physical, mental, and behavioral 
changes during a twenty-four-hour cycle that are governed 
by the body’s production of the sleep-inducing hormone 
melatonin. Important changes in the circadian rhythm 
during adolescence shift children’s internal clocks to later 
bed and wake times (see, for example, Carskadon, Vieira, and 
Acebo 1993; Crowley, Acebo and Carskadon 2007; Wolfson 
and Carskadon 1998). As noted by Carrell, Maghakian, and 
West (2011), melatonin levels peak at roughly 7:00 a.m. for 
adolescents and at 4:00 a.m. for adults, so waking a teenager at 
7:00 a.m. is similar to waking an adult at 4:00 a.m.
Ideally, teenagers faced with early school start times would 
just go to bed early. However, a voluminous body of research 
demonstrates that earlier school start times lead teenagers 
to sleep less (see, for example, Dexter, Bijwadia, Schilling, 
and Applebaugh 2003; Hansen, Janssen, Schiff, Zee, and 
Dubocovich 2005; Wolfson and Carskadon 2003). In a recent 
study in Minnesota, students in schools where classes started 
at 8:30 a.m. reported getting about one hour more sleep than 
students in schools where classes started at 7:25 a.m. or 7:15 
a.m. (Wahlstrom, Davison, Choi, and Ross 2001). Another 
survey found that high school students slept an average of two 
fewer hours on school nights than they slept on weekends or 
on weekdays during the summer (Hansen et al. 2005).
While it is tempting to blame late bedtimes among teenagers on 
a combination of lax parenting and electronic entertainment, 
much of their preference is likely driven by biology. Given the 
circadian timing in adolescents, it is very difficult for teenagers 
to adjust fully to an early school day. They should be asleep 
when their bodies want to be awake, and they are forced to be 
awake when their bodies want to be asleep (Carrell et al. 2011).
WOULD LATER SCHOOL START TIMES NOTICEABLY 
INCREASE STUDENT ACHIEVEMENT?
Recent studies provide compelling evidence that later school 
starting times could substantially improve the academic 
achievement of adolescents. The strongest evidence on the 
impact of early start times on academic performance comes 
from a recent study by Carrell and colleagues (2011) who focus 
on first-year students in the U.S. Air Force Academy. These 
students have no choice over their course schedules and, 
during the two years of the study, are assigned start times 
ranging from 7:00 a.m. to 8:50 a.m.1  Moreover, unlike most 
high schools, all first-year Air Force students take the same 
classes and the same standardized course exams, providing a 
consistent objective outcome measure.
Carrell and his colleagues (2011) found that students assigned 
to start classes prior to 8:00 a.m. performed worse not 
only in their first-period course, but in all of their courses. 
Moreover, the size of the effect was substantial, with a one-
hour delay associated with a 0.15 standard deviation increase 
in performance. For sake of comparison, note that the 
achievement gap between black and white students in the 
United States is roughly 1.0 standard deviation.
Do the results from the Air Force study have broader 
implications? We think so. College freshmen are just slightly 
older than high school students and share many of the 
biological characteristics associated with their sleep cycles. 
While Air Force cadets are clearly a special group, we cannot 
think of a good rationale why such high-achieving and highly 
disciplined young men and women would be more adversely 
affected by early start times than are typical teenagers.
Two other recent studies are more directly related to the 
K–12 setting. A recent study of school start times for middle 
schools takes advantage of changes to the tiered busing system 
in Wake County, North Carolina. Due to rapid enrollment 
growth and changes to school attendance boundaries, many 
of the district’s middle schools experienced changes in start 
times, with some students being picked up earlier and others 
later in the morning. An analysis by Edwards (2011) indicates 
that school start times shifted one hour later increase reading 
test scores by 0.03 to 0.10 standard deviations and math test 
scores by 0.06 to 0.09 standard deviations. Disadvantaged 
students benefited the most, with effects roughly twice as large 
as advantaged students; the effects persisted into high school.
Several aspects of this study make it particularly compelling. 
First, it examines actual changes in school start times that 
would be feasible for many districts to implement. Second, it 
focuses on middle school students, many of whom may be just 
entering adolescence, and provides a counterbalance to the 
study of college freshmen discussed above. Third, in addition 
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Disadvantaged students benefited the most from later start 
times, with effects roughly twice as large as advantaged 
students...
to documenting effects on achievement test scores, the analysis 
finds that students whose schools start one hour later watch 
roughly fifteen minutes less TV per day and spend roughly 
seventeen minutes more per week on homework, providing 
context on how start times can impact achievement.2 
A study of high school students in the Chicago Public Schools 
provides some additional insight. Cortes, Bricker, and Rohlfs 
(2009) examine how high school students perform in morning 
versus afternoon classes in Chicago, where school typically 
starts by 8:00 a.m. and students are commonly tardy. The 
authors find students are absent roughly six more days per year 
in first period relative to other periods. Moreover, they find 
that student grades and test score performance are notably 
lower for their first-period courses. For example, students 
assigned to a math class in first period do systematically worse 
on the end-of-year standardized math exam, whereas students 
assigned to English during first period do worse on the English 
exams.3  This study highlights the fact that start times might 
influence adolescent performance not simply because they are 
less alert early in the mornings, but also because they may be 
more likely to miss early morning classes.
One piece of countervailing evidence on the issue comes from 
a careful reanalysis of changes that Minneapolis made to its 
school schedule in 1997–1998 (Hinrichs 2011). Minneapolis 
and several nearby suburban districts moved high school 
start times from 7:15 a.m. to 8:40 a.m. while St. Paul and 
other suburban districts maintained their 7:30 a.m. start time. 
Hinrichs finds that neither student attendance nor ACT scores 
changed in these districts that shifted their start times later 
relative to those districts who maintained a consistent, earlier 
start time. He suggests reasons why earlier start times may not 
be a problem for adolescent students, including these: students 
might adapt in other ways (e.g., drink caffeinated beverages 
to stay alert, or study more in the evenings); teachers may be 
more effective early in the morning; before-school activities 
may nullify later starting times; or adolescents might be less 
alert during their midafternoon classes, counteracting the 
benefits of being more alert in their morning classes. While 
Hinrichs’ analysis is well done, it is likely that the ACT does 
not fully capture changes in student learning. Moreover, it is 
not possible to disentangle completely the schedule changes 
from other factors that may have changed in Minneapolis over 
this period.
PROPOSAL
Given the weight of the evidence, we believe that school 
districts should explore starting secondary schools later in the 
morning. Districts with tiered busing systems in which middle 
or high schools start early could switch to having elementary 
schools start first or eliminate the tiered system and have all 
schools start at the later time. Districts with a single start time 
for all schools could shift to a later start or move to a tiered 
system where middle and high schools start later. The idea of 
federal support for later high school start times was first raised 
in 1999 as the “Z’s to A’s Act.” We provide greater details on 
how this change might work in practice.
How Much Would This Cost Districts?
Changing the ordering of elementary and high schools in 
a tiered system would have little, if any, direct financial 
costs to school districts, whereas moving from a tiered to a 
single system would entail an increase in transportation 
expenditures.4  In his study of Wake County, North Carolina, 
Edwards (2011) estimates that it would cost roughly $150 
per student to allow all students to start at 9:15 a.m.5  If we 
aggregate costs of $150 per student per year over the thirteen 
years a student is in a K–12 system, we arrive at an increase in 
transportation costs of $1,950 over the student’s school career. 
However, in recent years, some districts have eliminated or cut 
back on transportation services, particularly for secondary 
school students. In such cases, the financial cost of shifting 
the school day would be negligible. Another option that might 
be feasible for some urban districts would be to have older 
students use public transportation to get to and from school.6
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Would the Benefits of Later Starting Times Outweigh  
the Costs?
The estimates from Carrell and his colleagues (2011) and 
Edwards (2011) suggest that moving start times one hour later 
for students in Grades 6 through 12 would increase student 
achievement by roughly 0.175 standard deviations on average, 
with even larger benefits for disadvantaged students (Table 
1).7  In order to translate this achievement gain into a dollar 
value, we follow the methodology used in Krueger (2003). A 
1.0 standard deviation rise in test scores raises future earnings 
by 8 percent, which we match to the age-earnings profile in 
the Current Population Survey (2008) and assume a 1 percent 
growth rate for real wages and productivity. We calculate the 
present value of lost wages for an increase in achievement of 
0.175 standard deviations and a discount rate of 4 percent. 
Doing so, we estimate that moving start times one hour later 
would result in roughly $17,500 in increased future earnings 
per student in present value.
What About Conflicts with After-School Activities?
The average length of the school day in the United States is 6.6 
hours, so 9:00 a.m. start times would coincide with 3:30 p.m. 
dismissal for most districts (NCES 2007–2008). Later school 
hours in high school could present problems for students 
who want to work or participate in after-school activities. 
According to a recent nationally representative survey of tenth 
graders, roughly 50 percent of students participate in at least 
one interscholastic sport and 50 percent of students participate 
in some other after-school extracurricular activity.8 While 
a substantial fraction of students do participate in after-
school activities, only a subset of such activities are likely 
to be seriously impacted by later dismissal. Perhaps most 
obviously, outdoor sports that take place during seasons with 
early sunsets would clearly be affected. For example, among 
tenth-grade boys (girls), 27.3 percent (6.0 percent) reported 
participating in football, 8.3 percent (8.6 percent) in soccer, 
and 15.2 percent (9.7 percent) in an individual sport, which 
may or may not take place outdoors.
Although later dismissals would cause conflicts in these 
circumstances, we believe that schools and districts should 
be able to make adjustments to allow students to continue to 
participate in such activities. For example, many secondary 
students have study halls or free periods in their schedule, 
particularly later in high school. It might be possible for 
schools to coordinate student schedules so that those students 
who participate in after-school activities would have their 
“free” periods at the end of the day, and permit students to 
participate in extracurricular activities during this time. 
Alternatively, student athletes could be exempt from their 
physical education requirement, providing additional room in 
the schedules in order to arrange for an early dismissal. It is 
common for schools to dismiss students early to participate 
in special activities (e.g., the chess club participating in 
a tournament), and this could certainly continue. Local 
jurisdictions might also create provisions to accommodate 
students whose legitimate work needs would be hampered 
by the late starting time. Finally, it is worth noting that some 
of the conflicts associated with later start times could be 
minimized if the change in school schedules took place at a 
regional rather than at a district level.
Districts might even consider installing lights for athletic 
fields that allow students to practice later in the day. While 
this would certainly be an additional expense, a back-of-the-
envelope calculation suggests that the benefits of later starting 
times would outweigh the costs. Officials in the Ann Arbor 
Public Schools, for example, estimate that it costs roughly 
$110,000 to erect lights for an athletic field, and $2,500 
annually to operate such lights.9 Even if a district had to 
construct and maintain lights at multiple high schools, this 
investment certainly seems worthwhile compared with the 
estimated $17,500 per student benefit of later start times.
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We suggest that districts conduct pilot studies  
to determine the benefits of moving to  a later start 
time and assess the feasibility of various ways to 
implement this change.
A Pilot Study
Every district will face its own set of challenges associated 
with changing school start times, and the benefits of such 
changes may well vary. Moreover, Hinrichs’ (2011) reanalysis 
of Minneapolis schools suggests at least some caution in 
adopting later start times. For this reason, we suggest that 
districts conduct pilot studies to determine the benefits of 
moving to a later start time and assess the feasibility of various 
ways to implement this change. Districts with one high school 
might institute a split schedule, as is often done when a school 
is overcrowded, whereby one set of students start at the 
regular time and another set of students start later. Districts 
with more than one high school could choose to have one or 
more of those schools start later. Regardless of the nature of 
the pilot, it is critical that the district use the opportunity to 
carefully study the impact of the schedule change.
Piloting of later start times should be done first in those areas 
with the highest expected net benefit. Based on the estimates 
provided in Table 1, schools that should pilot first are those 
that currently do not use a tiered busing system and those 
with more disadvantaged students for whom the benefits will 
be greater. In general, this should not be viewed as a blanket 
proposal for all schools but rather as a policy change that 
might produce net benefits in some schools and thus should 
be considered along with other operational changes.
While decisions regarding school schedules should be left 
to individual districts, we believe that state and federal 
governments can play an important role in encouraging 
districts to experiment with later schedules. For example, 
the federal Department of Education might sponsor a grant 
competition to provide some districts with funding to support 
schedule changes on a trial basis.
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FIGURE 1
Ann Arbor, Michigan, School Attendance Boundaries
Chapter 3: School Grade Configuration
One of the core managerial decisions made at the level of the school district is how to organize students into schools. While the vast majority of American public 
school students in Grades 9 through 12 attend a traditional 
high school, a wide variety of configurations are used to 
divide students in the primary grades (K–8) across school 
buildings. Although there is likely no single configuration that 
is optimal for every school district nationwide, it is unlikely 
that the hodgepodge we see today is based on a careful analysis 
of how grade configuration impacts student achievement. 
In particular, recent evidence suggests that districts should 
address problems in middle schools (Grades 6 to 8) and junior 
high schools (Grades 7 and 8), particularly in the year of entry, 
or eliminate the use of these types of schools altogether.
WHY MIGHT MIDDLE AND JUNIOR HIGH SCHOOLS 
BE INEFFICIENT GRADE CONFIGURATIONS?
Middle and junior high schools were not always part of the 
educational landscape in America. They came into common 
use during two waves of educational reform: the junior high 
school (Grades 7 and 8) in the early 1900s and the middle 
school (Grades 6 to 8) in the 1960s and 1970s. Both were 
motivated by the idea that younger adolescents would benefit 
from schools that tailored educational practices to their needs 
and that focused on preparing them for the rigors of high 
school (see Juvonen, Le, Kaganoff, Augustine, and Constant 
2004). These types of schools have never become popular in 
the private sector, where K–8 or K–12 institutions continue 
to be the most common grade configuration.10  If middle and 
junior high schools are effective organizational forms, it is 
curious that the private sector continues to eschew them.
Source:	Ann	Arbor	Public	Schools	n.d.
Middle SchoolsElementary Schools    
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We believe an important channel for the underperformance of 
middle and junior high schools relative to K–8 primary schools 
stems from the interaction of two salient characteristics of 
these types of schools. First, middle and junior high schools 
typically have large catchment areas encompassing multiple 
elementary schools. A great example is Ann Arbor, Michigan 
(Figure 1), where students from twenty different elementary 
schools are streamed into just five middle schools. This “hub 
and spoke” structure, by its very nature, means students enter 
middle and junior high schools alongside a large group of new 
peers who may have had widely different experiences in their 
prior schools.
This type of change might not, in and of itself, be a bad thing, 
but it occurs during a period of childhood marked by major 
changes in attitudes and motivation, low self-esteem, poor 
ability to judge risks and consequences, decreased respect 
for authority, and other behaviors that may make students 
more difficult to educate (see Eccles, Midgley, and Adler 1984; 
Eccles, Wigfield, Midgley, Reuman, MacIver, and Feldlaufer 
1983). In other words, students undergo a difficult transition 
at precisely the time when they may need increased attention 
to social and academic needs. This in turn puts teachers 
and administrators in a difficult position, dealing with large 
numbers of students with whose backgrounds and learning 
styles they are unfamiliar.
WHAT DOES THE RESEARCH SAY?
The clearest and most worrisome evidence on middle and 
junior high schools comes from two recent studies, one in 
New York City (Rockoff and Lockwood 2010) and the other 
in Florida (Schwerdt and West 2011). Both are statistical 
analyses of large administrative databases that track student 
achievement over the majority of the primary grades and, in 
the Florida case, into high school. The clear result of both of 
these studies is that students who move to a middle or junior 
high school in Grades 6 or 7 experience a sharp decrease in 
their learning trajectories and continue to struggle, relative to 
their peers who attended K–8 schools, through Grade 8 and 
into high school.
Figure 2 reproduces findings on math achievement for 
students transitioning to middle school. The figure compares 
the performance of students in middle schools in Florida and 
New York City, relative to students attending K-8 schools. 
The effect of the transition to middle school is dramatic, 
resulting in a fall of 0.12 to 0.15 standard deviations in math 
achievement. By eighth grade, the middle school students 
have lost roughly 0.1 standard deviations relative to their K–8 
peers. In Florida, where tests are administered through tenth 
grade, we see that the detrimental effects of middle school 
are not mitigated in high school. Since success in high school 
was one of the main motivations for the creation of middle 
and junior high schools, this long-term negative outcome is 
especially noteworthy.
FIGURE 2
Normalized Math Achievement Scores, Relative to Students in K-8 Schools
Source:	Figure	produced	using	Table	A1	from	Rockoff	and	Lockwood	(2010)	for	NYC	and	Table	A2	from	Schwerdt	and	West	(2011)	for	Florida.
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FIGURE 3
Non-test Based Evidence on Grade Configuration from NYC
Note:	Figure	produced	using	data	from	Tables	4	and	6	from	Rockoff	and	Lockwood	(2010)
Parent and Student Assessments of School Environment
Variety of Course Offerings
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Student achievement test scores are a critical outcome in 
evaluating educational policies because they are objective and 
standardized, but also because there is strong evidence linking 
achievement measures with future labor market success. As 
with school start times, the cost from lost future wages is 
considerable for the loss in student achievement associated 
with grade configuration. Achievement in middle and junior 
high schools that falls by 0.1 standard deviations—roughly 
the magnitudes observed in New York City and Florida—
represents roughly $10,000 in earnings per student.
Nevertheless, there are many observers who are skeptical of 
basing policy only on test scores. The New York City study 
also analyzes a wide variety of other data sources and finds 
that middle schools consistently perform worse on other 
dimensions of educational quality. From parents’ views on 
academics and school safety to the availability of course 
offerings in arts and technology, middle schools got lower 
marks than their K–8 counterparts (see Figure 3).
No study is definitive, but the findings from New York City 
and Florida do not stand alone in suggesting that grade 
configuration is an important area for reform. Many studies 
have found that the transition to middle school is associated 
with a loss of academic achievement, elevated suspension 
rates, and reduced self esteem (Alspaugh 1998a, 1998b; Byrnes 
and Ruby 2007; Cook, MacCoun, Muschkin, and Vigdor 2008; 
Eccles et al. 1993; Weiss and Kipnes 2006), and a nationwide 
study found that districts switching to middle schools 
experienced decreases in subsequent high school completion 
rates (Bedard and Do 2005).
POTENTIAL CRITICISMS OF THE RESEARCH
Despite the research highlighting the negative effects of middle 
and junior high schools, there are several potential objections 
to this work. First, one might argue that it is not the middle 
schools themselves but rather the transition to a new school 
that is responsible for lower student achievement. While we 
doubt transitions are the whole story, what remains important 
is that, by definition, these types of grade configurations 
necessitate a school transition during the primary years.
Second, if low-achieving students do better in middle and 
junior high schools, even if average students do not, one 
could make a case for these schools based on equity concerns. 
However, the New York City and Florida studies suggest that 
the negative impact of middle and junior high schools may be 
even greater for lower-achieving students.
Third, it may be that educating adolescents in middle and 
junior high schools is more economically efficient; in other 
words, they might be worse but cost a lot less on a year-to-year 
basis. As economists, we take costs as seriously as benefits. 
Unfortunately, it is not possible to definitively answer whether 
operating middle schools cost less because the detailed data 
necessary for such analysis are not available on a national level. 
However, pupil-teacher ratios—a major driver of operational 
expenditures—are similar in primary and middle schools, 
suggesting that financial savings do not counterbalance the 
achievement costs of middle and junior high schools (National 
Center for Education Statistics [NCES] 2007). Additionally, 
the two major studies discussed above found that, relative to 
K–8 configurations, per pupil school expenditures for middle 
and junior high schools were just as high in New York City 
and only slightly lower in Florida. Of course, it is likely that 
many expenditures that should be attributed to schools appear 
on a district’s budget (e.g., time devoted by central office staff 
to professional development, school improvement, etc.), so 
even comprehensive school-level expenditure data may mask 
the true costs of different grade configurations. Although our 
cost-benefit analysis below will address the costs of converting 
from middle schools to K–8 schools, operating costs deserve 
greater attention by any district considering changes to their 
school grade configurations.
There are two caveats we believe deserve more attention. The 
first is that the New York City and Florida studies cannot 
examine achievement below Grade 3. It is possible that the 
K–8 school structure could be worse, for whatever reason, 
for students in kindergarten through third grade than the 
elementary school structure (i.e., a school with a K–5 or K–6 
configuration). If that were the case, then a district might 
still be better off having a highly effective elementary school 
paired with a highly ineffective middle or junior high school, 
rather than a unified K–8 school. To be clear, we know of no 
evidence either for or against this hypothesis. In our view, it 
can be well addressed only if researchers gain access to an 
appropriate dataset with standardized achievement data in 
the early grades. However, we doubt that elementary schools 
could be sufficiently better than K–8 schools for primary grade 
students to offset the dramatic negative effects of middle and 
junior high schools.
Second, the typical use of a “hub and spoke” system with 
multiple elementary schools and a single middle school may 
decrease racial and economic segregation in a district’s public 
schools.11 As we have already mentioned, middle schools do 
not appear to be better for low-achieving students, and in 
New York City and Florida middle school students tend to be 
racial minorities. However, we recognize that integration may 
serve another valuable purpose. Nevertheless, we would point 
out that many urban areas have open district choice systems, 
so that moving to a K–8 system would not necessarily entail 
greater segregation of student populations.
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Policy Responses
What can be done to alleviate the problems faced by middle 
and junior high schools? We believe policy-makers should 
address the issue at the level of both the district and the 
school. At the district level, consideration should be given to 
alterations in grade configuration that benefit students and 
make sense given physical and financial constraints. Several 
major districts, including Cincinnati, Cleveland, Baltimore, 
and Philadelphia, have either increased the number of K–8 
schools or have converted completely to a K–8 structure in 
response to dissatisfaction with middle or junior high school 
performance (see Pardini 2002). David M. Herszenhorn in a 
New York Times article (“Broad Overhaul in New York City to 
Replace Many Middle Schools,” March 3, 2004) reports that a 
recent move to K–8 in New York City required creative use of 
school facilities and the operation of multiple schools within 
a single building.
Of course, for any district currently using middle schools, it is 
important to weigh the potential benefits of moving to a K–8 
structure against the associated costs (Table 1). In order to 
gain some insight into this question, we analyzed budget data 
on nine conversions from K–5 to K–8 undertaken by Denver 
Public Schools between 2005 and 2009. One-time costs such 
as new classroom furniture and upgrades to science labs, 
libraries, and art studios totaled roughly $120,000 per school; 
amortized over time, these costs come to less than $20 per 
student for the cohorts that moved from middle schools to K–8 
schools. There also were recurring costs due to the need for 
additional buses and bus routes as a result of the conversions 
that totaled roughly to $14,000 per school per year; this works 
out to a little more than $30 per student for the three extra 
years each student would attend the K–8 school.
Of course, both one-time and recurring costs of K–8 
conversions will most certainly vary across districts. In our 
2011 conversations with New York City officials regarding 
K–8 conversions, material upgrades for items such as 
furniture were budgeted at roughly twice the amount used 
by Denver. In addition, Denver public schools were in the 
fortunate circumstance of having space in their K–5 schools 
to accommodate students in Grades 6–8 and therefore 
only needed to upgrade materials. In New York City, K–8 
conversions included major renovation work, which on an 
amortized basis came to roughly $150 per pupil in additional 
expenses. Thus, depending on their circumstances, total costs 
for K–8 conversions likely range somewhere between $50 
and $250 per student. These costs are nontrivial, but they are 
dwarfed in magnitude by the estimated benefits of $10,000 
per student in increased lifetime earnings. Thus, a simple 
cost-benefit calculation provides strong motivation for many 
districts throughout the United States to consider pursuing 
this reform strategy.12 
Even if changes in grade configuration are not an option, the 
research discussed above suggests it is imperative that districts 
devote resources to eliminating the drop in achievement 
associated with middle schools. We believe a key factor is 
effectively managing students’ transition into a middle or 
junior high school. Our conversations with middle school 
principals confirm that they view this as a crucial task, and 
one to which some devote considerable time and attention. It 
may involve repeated school visits and an orientation period 
for incoming students, extensive coordination by teachers at 
sending and receiving schools to align curricula and exchange 
information on the needs of particular students, and other 
steps to facilitate the flow of information to both students and 
instructional staff.
Even if changes in grade configuration are not 
an option, research suggests it is imperative that 
districts devote resources to eliminating the drop in 
achievement associated with middle schools.
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Chapter 4: Managing Teacher Assignments
Teachers are at the front and center of school reform efforts today. Based on a large and growing body of evidence that teachers vary considerably in their ability 
to raise student performance (Staiger and Rockoff 2011), policy-
makers have begun looking more carefully at ways to influence 
teacher recruitment, promotion, tenure, and compensation. 
Indeed, a key requirement of the latest round of Race to the Top 
funding was that states pledge to develop teacher evaluation 
systems that are more rigorous and more comprehensive and 
that place substantial emphasis on how a teacher influences 
student performance.
While teacher training, tenure, and compensation generally 
operate within structures established by districts and states, 
school administrators have considerable latitude when it 
comes to other potentially important decisions involving 
teachers. The same quantitative tools used to evaluate 
teacher performance can also inform the choices school 
administrators make about how to organize and manage their 
schools and faculty.
For example, principals control teachers’ assignments within 
schools, and therefore principals control the rate at which 
teachers accumulate on-the-job experience in different grades 
and subjects, and their experience working with different 
student subgroups. One of the most consistent findings in 
the teacher effectiveness literature is the benefit of on-the-
job experience; recent research, which we discuss in more 
detail below, suggests that teachers’ experiences in specific 
assignments also influence how well their students perform.
Many factors probably contribute to the returns to experience, 
including a teacher’s growing knowledge of the social, 
emotional, and cognitive abilities of children and a teacher’s 
familiarity with the material children are expected to master 
in a particular grade and subject. It seems unlikely that three 
years of experience teaching math is as helpful for someone 
teaching English as three years of experience teaching English 
would be. Changes in the standard academic curriculum 
and the social and emotional abilities of young children as 
they age mean that teaching a group of second graders will 
present challenges that are different from those of teaching 
a group of fourth graders. The notion that all experience is 
not the same should not be surprising, and researchers have 
found substantial returns to task-specific experience in other 
occupations (Clement, Koonce, and Lopez 2007; Gathmann 
and Schonberg 2010; Poletaev and Robinson 2008).
Below, we highlight the potential importance of teacher 
assignments in taking full advantage of the positive effects 
of experience and specialized expertise—at a grade level, 
among English language learners, and at the subject level. 
Based on the available evidence, we do not believe it is possible 
to recommend a single specific policy for all, or even many, 
schools. Rather, we urge school and district administrators to 
evaluate teacher assignments carefully and critically with an 
eye toward maximizing student learning. 
ASSIGNING TEACHERS TO GRADE LEVELS
Recent research suggests that elementary teacher grade 
assignments vary considerably from year to year, even among 
the set of teachers who maintain the same certification and 
continue teaching in the same school. In New York City, for 
example, roughly 38 percent of teachers switch grades from 
one year to the next. An even larger fraction of teachers switch 
grades over two or three years. Among third-year New York 
City elementary school teachers, only 28 percent had taught 
the same grade in all three years. The rates of grade switching 
are somewhat lower in other geographical areas, but are still 
substantial. In North Carolina, for example, roughly 30 percent 
of third- to fifth-grade teachers switch grades from one year 
to the next, and only 57 percent of third-year North Carolina 
elementary teachers had taught the same grade for three years. 
The rate of grade switching among upper elementary teachers 
in Los Angeles, Miami, and Gwinnett County, Georgia, are all 
greater than 20 percent.
There are several potential explanations for grade switching. 
Changing cohort sizes from year to year or turnover in staffing 
may lead administrators to reassign teachers to a different 
grade. Looking at New York City data, however, it appears that 
school grades that experience high faculty turnover or large 
changes in enrollment have only slightly higher rates of teacher 
grade switching. This suggests that the majority of switching 
is “voluntary” on the part of teachers or administrators. The 
teacher contract in New York City and many other districts 
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includes a clause allowing teachers to express preferences for 
grade assignments; administrators are under some obligation 
to honor these preferences. Teachers might request to switch 
grades in order to teach the age with which they feel most 
comfortable, or perhaps simply for a change of pace.
While grade switching is not necessarily a problem—and 
in some circumstances may even benefit teachers and 
students—there are good reasons to be concerned with the 
relatively high rates of grade switching described above. A 
recent study suggests that such frequent grade switching may 
reduce a teacher’s effectiveness. Following more than 30,000 
elementary teachers in North Carolina, Ost (2010) finds that 
an elementary math teacher who receives the same grade 
assignment year after year will improve roughly 50 percent 
faster than a teacher who never repeats a grade assignment. 
Our analysis of New York City data shows similar results: that 
is, there is a noticeable return to grade-specific experience 
along with the well-established return to general experience.
To get a sense of the potential benefits of a policy to reduce 
switching, suppose that elementary teachers never switched 
grades or subjects. Given the distribution of general experience 
and our estimates of the return-to-grade specific experience in 
New York City, this admittedly extreme policy would increase 
district-wide average student achievement by approximately 
0.02 standard deviations in math, with smaller effects in 
reading (Table 1). While this is a small effect, such a policy 
would likely entail very little, if any, direct financial cost.
TEACHING ENGLISH LANGUAGE LEARNERS
New research on what makes an effective teacher of English 
language learners (ELLs) suggests that an individual’s prior 
experience teaching ELL students is one of the strongest 
predictors of his or her effectiveness in teaching future ELL 
students (Master, Loeb, Whitney, and Wyckoff 2011). Many 
ELL students are served in mainstream classrooms, possibly 
with additional support provided by an aide (often referred 
to as a “push-in” model of service, in contrast to “pull-out” 
models in which ELL students would receive additional 
support in a separate location). Given the large and growing 
number of ELL students in the United States, most teachers are 
in the position of instructing ELL students on a regular basis 
(Ballantyne, Sanderman, and Levy 2008; Master et al. 2011). 
This research suggests that if a school administrator wants to 
enhance a teacher’s facility with non-native English speakers, 
then it is critical to provide the teacher with experience 
working with such students.
How might an administrator use this information? One 
possibility would be for the administrator to assign ELL 
students to specific teachers systematically for several 
consecutive years to build their expertise in serving non-
native speakers. Of course, in schools where ELL students 
are a high percentage of the enrollment, there may be good 
reasons to avoid filling an entire classroom with ELL students. 
In schools with smaller populations of ELL students, however, 
making sure that these students are assigned to a small set of 
teachers year after year will leverage the expertise the teachers 
have developed.
SUBJECT AREA SPECIALIZATION
The logic of teacher specialization applies to a teacher’s subject 
area as well. As one might expect, elementary teachers who are 
effective at improving student math scores are also likely to be 
effective at improving English scores, and vice versa. A recent 
study of fourth- and fifth-grade teachers in North Carolina 
found a correlation of roughly 0.7 between measures of teacher 
effectiveness in English and math (Condie, Lefgren, and Sims 
2011). However, even with this relatively high correlation, 
the authors of this study calculate that shifting teacher 
assignments so that each teacher taught only the subject in 
which she or he was most effective would lead to substantial 
increases in student achievement. Indeed, they estimate the 
benefits of this complete specialization would be larger than 
the benefit of firing the bottom 10 percent of teachers (based 
on student test scores).
Of course, complete teacher specialization by subject would 
require large structural changes in the organization of 
schooling. For example, such specialization would require 
upper elementary schools be departmentalized in the sense 
that a single teacher (or small number of teachers) teach math 
or English to all students. Moreover, the type of complete 
specialization described in this study would involve teachers 
transferring across schools, or potentially across districts. For 
these reasons, the scenario of complete specialization may 
not pass a cost-benefit test and is almost certainly politically 
infeasible.
On the other hand, less-extreme forms of specialization would 
be feasible and could result in improved student learning. In a 
recent survey, for example, roughly 14 percent of core subject 
elementary teachers reported teaching in a departmentalized 
context, and more than 27 percent of elementary teachers 
in Grades 4 and 5 reported doing so.13 In these schools, 
administrators should be able to determine whether the 
designated math and reading teacher(s) are actually assigned 
to the subject in which they are most effective, or whether 
another teacher in the school would be more effective teaching 
the subject to a large group of students.
The Hamilton Project  •  Brookings  19
Conclusion
Reform in education today is often dominated by high-profile or dramatic policies—for example, proposals for publicly funded vouchers for students to attend private 
schools, computerized or Web-based learning, charter schools 
where teachers work eighty hours per week in exchange for 
$100,000 salaries, or the firing of the bottom 10 percent of 
teachers. Some of these efforts have met with success, but 
historically most radical proposals have made little difference 
to the underlying nature of schooling in America (e.g., Cuban 
2003; Tayak and Cuban 1997).
Debates over these types of “flashy” policies have obscured 
a potentially important direction for raising student 
performance—namely, reforms to the management or 
organization of schools. By making sure the “trains run on 
time” and focusing on the day-to-day decisions involved 
in managing the instructional process, school and district 
administrators may be able to substantially increase student 
learning at modest cost. It is important to recognize, 
however, that a focus on management and organization 
does not imply business as usual. Indeed, some of the most 
promising reforms, including changing school start times 
and reconfiguring elementary and middle schools, involve a 
considerable departure from the status quo. In this way, the 
direction we are advocating here is completely consistent with 
efforts to “think outside the box.”
In this paper, we describe three organizational reforms that we 
believe have the potential to increase student performance at 
modest costs: instituting later school start times for students 
in Grades 6 through 12, shifting to schools with a K–8 grade 
configuration in lieu of a system with separate elementary and 
middle schools, and managing teacher assignments with an 
eye toward leveraging teachers’ experience and comparative 
advantages in teaching particular subjects or types of students. 
We encourage school, district, and state education leaders to 
consider these reforms carefully, and, more generally, to make 
the management, organization, and operation of schools 
an integral part of the conversation on how to raise student 
achievement nationwide.
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Endnotes
1.	 First-period	classes	 started	between	7:00	a.m.	and	8:00	a.m.	over	 the	

















5.	 Nationwide,	 student	 transportation	makes	up	 roughly	4.4	percent	of	
current	district	expenditures	(roughly	$500	per	pupil).	Estimates	sug-
gest	that	moving	from	a	three-tier	system	to	a	single-tier	bus	system	







viations	 for	 college	 freshmen.	Edwards	 (2011)	 finds	 that	 a	 one-hour	
shift	 in	start	times	 increases	math	achievement	among	middle	school	
students	 by	 0.06	 standard	 deviations,	with	 no	 impact	 for	 elementary	
students.	He	is	able	to	estimate	only	impacts	for	a	small	subset	of	high	
school	students,	and	finds	substantively	large	but	statistically	insignifi-
cant	 estimates.	However,	Edwards	 also	finds	 that	 the	 impact	of	 later	
start	 time	 is	 roughly	 twice	 as	 large	 for	middle	 school	 students	 ages	
13–15	 relative	 to	middle	 school	 students	 ages	11–13,	which	 suggests	
a	 reasonable	 estimate	 for	 the	 general	 high	 school	 population	 in	 his	





year,	 prior	 research	 on	 other	 educational	 interventions	 suggests	 that	
the	 impacts	 on	 test	 scores	may	 fade	 out	 significantly	 over	 time.	 For	
example,	research	on	the	benefits	of	having	a	highly	effective	teacher	
suggests	that	as	much	as	three	quarters	of	the	initial	benefits	will	disap-







8.	 NCES	(2002).	This	 survey	 found	 that	54.4	percent	 (48.4	percent)	of	








10.		In	 2008,	 84	 percent	 of	 U.S.	 private	 school	 students	 in	 seventh	 and	
eighth	grades	attended	K–8	or	K–12	institutions	(NCES	2008a).	Only	
1.5	percent	attended	a	middle	school	(Grades	6–8)	and	just	0.5	percent	
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Highlights
To improve student performance, Jonah Rockoff of Columbia Business 
School and Brian Jacob of the University of Michigan highlight three cost-
effective organizational changes that school systems could implement:
The Proposal
Proposal A: Later school start times for students in middle schools 
(Grades 6 to 8) and high schools (Grades 9 to 12).  Early school 
start times substantially reduce performance among all students, and 
especially among disadvantaged students. In school districts with greater 
flexibility to adjust start times, starting school even an hour later could 
substantially boost student achievement with almost no cost. In other 
schools, transportation systems might need to be reorganized, but even 
then the benefits to students more than justify the organizational costs. 
Proposal B: Addressing deleterious effects of current school grade 
configurations.  Adolescent students attending middle schools (Grades 
6 to 8) appear to underperform their peers in K–8 schools. Evidence 
suggests encouraging K–8 configurations or taking measures to address 
the difficult transition from elementary to middle school would boost 
student achievement.   
Proposal C: Better management of teacher assignments with an  
eye toward maximizing student achievement.  
A growing body of research suggests substantial benefits from teachers 
remaining at the same grade level for multiple years and documents that 
elementary teachers are often noticeably more effective in teaching one 
subject than another (e.g., more effective teaching math than reading, or 
vice versa), suggesting significant benefits from teacher specialization.
Benefits
The authors estimate benefit-to-cost ratios of between 9 to 1 and 200 to 
1 for later start times and increasing the number of K–8 schools relative to 
middle schools, respectively. These organizational changes, unlike more 
sweeping reforms, could be implemented at the school level. The cost and 
benefits of these changes compare favorably to other educational policies. 
